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Abstract of JP20021 92367 

PROBLEM TO BE SOLVED: To provide a 
laser beam machining method capable of 
cutting a substrate without developing a crack, 
deviating from a predetermined line for welding 
or cutting on the substrate surface. 
SOLUTION: The laser beam machining 
method is characterized in that a condensing 
point P is made to agree with the inside part of 
a substrate 1 whose surface 3 is fonned with a 
circuit part 2 and whose back face 21 is stuck 
with a dicing film 4, a laser beam L having 
permeability against the dicing film 4 is made 
incident from the back face 21 through the 
dicing film 4, and a melting treatment area 13 
by multiple photon absorbtion is formed inside 
the substrate 1 along the predetermined line 5 
for cutting of the substrate 1 . 
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ffifi**! X 1 o» (W/cniZ) lc^±^Qi^^'D/iJl,7.^S1l^^ us 
U— tf JtSlirEttSi'- f- * L T|tiES«<DfrffiSffi 

fiiT®*ftT?. iHEttgiz-Mcj^uraijatts^-r* 

U-1f ft*ttEtt«5'- h tit UTlWE»tt©llJE«ai 

ffiSA^lxio" (W/cm2) jy±-CA^O/<;UX<@A<1 nsJU 30 

— tf3t$fliJEttS*>- K L-CflfIESffi©ffilEaSA> 
&Ait*#. fltrES«ffl«lBr^S^'f>l=j&-3TirES 

$t't?aH««s©fi£-r.5xgsffljL*. u— tfjux* 

[il*S5] flEttSv- /-K'J;l-u:7-f 
>ISXIi;K|Jffi^be--;^Sa)L^■r4^A^ 1 o<D«H-eJb 
-5 - i: $4#ai:-r -581*9 1 ~ 4 a)t\-f tiA^I^EKcD U 
— tfinx:sa. 40 

[BI«S6] rrE5Stg®«^JKfi6-r-5XS^, fIE«) 
BtI^St-I' >l-jtto-CflE»ffi*«JBi-r4«BixgSflt 
its. BI««1~5<DtN-f*t*^l=E«<Dlx— tfJDi^ 

a, 

[0001] 

I/— tfftix:&aic§i-rs. 

[0002] 50 



[t6*(0ft«ll U— tflSfflfl)-o|c«BfA<fcy. U— !f 

i=^<&-ifte<)«tigBriift<o»y-efe-&. 0fix.ii^«tt:t7 
«k y«iifi-r-5i[Bfici3L^TS«©affiA^p.»ai=eiitr 

iasiai-fis^Si|iai(*«TA<»ii!i-r*»*i*<*4. 

[0003] 

±-tiy3mtLX. filjeli. 1*882 0 0 0-2 1 952 
8-%^i«-^^6a2 0 0 0-1 5 4 67#^a[l=ia**;h. 

a-ci*. »ttfl!)«Jifr«llBf*u— •fafeiz.feyjniRL. 
^LTSte$>ftai-r.5ci:irj:y. sffirowwr-sttBf 

[0 0 0 4] LA^L, ::iii&(04^««)«)ff:sa-ett. j£ 

^-f >A^b*^4^fca4^^f>U— tfSSIt L■CL^<tt^^fefl)®Bf 

tE©a^. ;i®^!»ll'Sffl4il=J:yifiai(*:5^'y:?. }SS 
c4^&©^aBrS^£^?li¥«A*x:^;^:^-A<^tL^<D 

[0 0 0 5] :^nm<DBmt. SffiroSBI-^iJS'Stil 
ix^«4* ■a--5 c <!: JEt < A^o^a)a®A<!Si»L^EL^^- 
-tf liDx:^^ * tl«-r -5 c 1 1? * -5 . 

[0006] 

U-^f V- h ^ UTSSroS®*^ b Alt* 

[0007] *»B^|c«* U— ffjDXSitl- S 
^5Rl|XtL^3Sfl^«ffl-r*^<tlcJ:y, Sffifflrtfi?!:: 
05ie^A<ft«i:. Sfi*tt«M/|N*)S:*-eSilo-C«]»f-r 
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10 0 0 8] *fc. 9'lfflx:^^lr.*:^t 
-• ^f3tJ!l<litA/^:?RI|X**l^Et^©■e. Sfi05aSA<)Si» 

t L < ttl^8itl=«l6l=9|]!)^4lt=tt-et<J:l^L. ffiflff>ift 

■CtJ:L^. 10 
[0 0 0 9] U— ?fJDXSai=<t 

CD«ffiA^P,AS^*■ti•■i)wi:*<■et. StS«)SairJgBg* 

•S)o 20 

[0 0 10] tfuixssii. saicm 

T, m3fe^l=fcl+Se— >/<9-SSA<1 X 1 08 (W/c 
- H=a LraiStt^Wf -5 U-1f3t*«iSli/- h 

[00 11] *Jieaiz«^U-1fJ!iPXSai=J:*i,li, S 30 
9-ffigA<1 X 1 08 (W/eiii2) El±-CANO/<;i,;^tSA<1 

i5-5<0-e, *«B8l=«-5U-iflIlX^^lcJ:*tlf, 

[0 0 12] $p,(c. tf*Dx:^aic.fc 

«LTO-6f=«). ISSi/-h-CI4U— »f3fe*'lf^:^i:«k 



[0 0 13] *3BWi=«-5u— tfJnx^^i*. gai=« 

T. «3tjSl=fclt*br— b/<9-S*A<1 X 1 08 (W/o 

[0 0 14] »f*Dx:&j£ic.k*i(j. s 

rJ-ffiSAn X 1 08 (W/cni2) Ja±-eA\o/<;ux*gA<1 

^t?S:<. U-¥lBXA<RlSli:/d:.5. ^fl)U— tfUlx^ 

So 

[00 1 5] *S5BBI-«-SU-ifJ!BX:5ai;J: 
[0 0 16] U—*f ilBI^SStt, affiles 

i^- hA<tey#itb*i.fcSSroi*iaic*3fe^$^*5-a- 

■C, a5tiSl-fcl+«,e— >/<9-ffigA<1 X 1 08 (W/c 
mZ) m±■CA^•^/<;^7.♦iA<1nsJaTa)Skfr^7. 

^bfiJ«$#t;%Rf|i3$»^-r-&xa$fltx«= & $4$ 
[0 0 17] *S6Wlcffi*U-1fJni^StJ;4itf, ft 
r7-lBfi)!i<1 X 1 08 {W/cm2) ei±-eA^-D/<;i,xeA< 1 
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*|.*lfc^!&S«ffl*l$»**-&4C fc<f < , U— tflni 
[0 0 18] *«5WI=«4U— tfmi^ai:.*: 

*ifc«^x/ W X X ItnW < ^ - > $ U-if 3fe A^ e, ffiH 

■5, 

[0 0 19] ±E*l6Mi=fili)U— tfimxssizaffl-e 

[0 0 2 01 aaii«*»rti--5xg». «)irPS7-< 

=fe.J:L^. 3!^M^«^Bfi!tXglCfct^r»S^«)tBT-e#'5:L^ 
ca>«BtXgl=,):i-JSIS$«)er-r'S><. «]»rXS 

[0021] 

■5. ^3t^-iRiD»*U— tfftro^g*I^SIc*#< Lf=« 

[0 0 2 2] «»©iiailX©/<>K^-v>y:^6.i:yt3t-7- 
(Ox*;^:^f-hl/!6</^^L^i:jfe^MI::3IW^:^S4. J:o 
««lc««lA<4i:*ft»l*hv>Ee-e*«. LA^ 

L. jfe^Mfcilwet. u—tfjferoaff < 

■r-Si:nhv>EG(D*<t (n=2. 3, 4. • ■ • -pfc 

jjiioje— (w/cni2) -caisy. ffiix.ife- 

i?/<9-ffiaA<1 X 1 o« (W/omZ) jy±fflft|fe^*^ 
U— y3feC01/<Jl'X^fcy©x:^;i,4f-) (U-ifat 



[0 0 2 3] C©J:5ft^ jt^?ftiR*fiJffl-r«*SlliJK 
U— »fllDX<DKat■^L^rH 1 ~H 6 fffll^r 
aiitu— tfiax+roSttiaJTSB-efc 

■efcy, H3(iu-iflinxa©»«i(ospffi0-e*y, 

0 4 1*0 3 IcSt-rSS 1 0 IV- 1 VJ9l=!&ofcBiS0-efc 
y , 0 5 1*0 3 icSi-rSS 1 <DV-V«l=j»ofcBr®0-C 
j& y . 0 6 [*«)Br$:h./^S« 1 (OWmm-Ctbi, 
10 [0 0 2 4] 0iat;02l-5^-rj:3t. SffiKDSS 
3lcl*«)Bfi^S7'05A«fc5. WBf^S^'TVSI*!! 

XI*, **^i»ttA<±i:i.ft#-e»«ifl)rta5iciijtja 

PS#*5-ti-CU— tfJtL^Sffi 1 lcBgStUr«Hli«7 ^ 
»fiK-r-5. 'S^. «jfe^<t:l*U-if3tLA<«3feLfcSBf 

[0 0 2 5] U— 9'jtL^«Bi^S7-l'>5lcj9or 
20 C*vl=J:y, 03~05lC*-rj:3l=aflffl«7 

-• yifeL*i»il3l-r«^i:l=J: y«« 1 *«!»*1*-T«« 

■el*^-1f3tL!tl<e^:^t*«Jl!l**l^i:l^©■e. Sfii© 

as 3 •V'Sffi 2 1 A<;SiK-r * C i ItftL^ 
[0 0 2 6] Sffi 1 OD«EBfl^fcl^T, «]Bi-r«SBflcfi 
30 ^A<*-6t»ffi1l**05iBjaA^e,19*i4©-C, 061=5^ 

[0 0 2 7] Q!(gfiiS$j&j£i^Lf=SSa)«ST 
I*, *(D^iiyAt#xb*i-5o -ol*, SM^JajBlS 

A;^Bt))&::AAtEPAl$tt«^l*, «lxl*, S£(0«i»r 
fey, S«l-SSM^4x-S^i:l=J:y«ftlB:^3$IB±* 

■a-fcy-r-sct-eft-s. te©-o(*. ag^ia^^fiE-r 
LN«^, 3iH«iaA<io-etRr8iT?*y. s«®i?i«fA< 

50 astL<l*«S*tfSl*tA<ife**zi:A</d:<. «Hfi 
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WBf*«iaiJ:<-r*^i:A<T?*-5. iS*, i/'Ja^-;?! 

C OD J: 5 'SMtSitt© J: UNflBr^ii Jftt? . 

[0 0 2 81 *3ei£J^a8l3j3l^-C^afe?-9aJ|5ll3<i: 
y»«**lSaMt««i:tT, «<0 (1) ~ (3) jitfc 
■6. 

(1) 3lM««A<-oXI*a»©^'7V'i7X7K-y 
U-if3t^Sffi (fi9xl^*•7X^^'LiTa03A^t.'5:•5ES« 10 
X 1 o« (W/om2) 15l±-ei6^o/<;i/X*BA<1 //sKl 

X 1 o'2 (W/ciii2) /<;uxtel±fii|xliln 20 

s~2 0 0nsA<»S Ll^o JSTfe, ^it^-9RJftlcJ:-5^7 
■y^7iSl4©»f£li. «i|x.tf. m 4 5 El U— tf 8&lniWS 

*Bi5t» (1 9 9 8:^. 1 2fl) (Da2 3M~«2 8M 

[0 0 2 9] *iew*i4, «lilast^'5^;^'ffl*#* 

OOAon) 30 

(B) U-lf 

3fc3S : *aH*U-ifli!ljeNd:YAGU— If 
ifift : 1 0 6 4nni 

laySUSSR: 1 OOkHz 

: 3 0ns 
Hi* : ai*<1nhJ//<;UX 
U— tfjfen'JH : TEMoo 

: 40 

(C) SafefflUVX 

u-tf jtafii^^^-r-sais* : e oy<— b> k 

(D) S«;6<ttS$;h.%«ada)»ilSS : 1 0 Onm/ 

[0 0 3 0] B7tt±tBlli!ta}ex$^-r{f77-eft 

•5, fltSttiie-^y/^-^-ffig-^feij. i>— tfjtA</<;u;^ 



■e^-r-r— Sftt«jtfflU>X (C) <D<g$A<1 0 0^. 
iSQS (NA) A<o. ao<D«^-ea54, •i^?7"t> 
©eA-c«-rx-i'i*ii3fcfflix>x (C) oismtKso 

fS. ISaa (NA) A<0. 5 5©«^T?&-5o bf-^?/<9 
-ffi«Jb<10» (W/cmZ) gS-ei±Sffi©rtSPI='j7 7V - 

[0 o 3, 1 1 ^\z^ :^mmT&miz^i u— »fJl^Il=fcL^ 

OL%T08~H1 1 *fflt^rKW■r■5. H8l=*-rj:3 
^^t)ii-T U— (fifeL^SS 1 l::iilt Lr«Bfi?S7-l' 

ft*. H9lz*-rj;5t^7v'V^7fi|Ja9*fi^i:Lr^7 
7^/^?A<*6tCBt«L. B1 0l=5«-rJ:3rr^/5^;^'A< 
Stti (0S®3 tSB2 1 icsiau. 01 1l-*-r.fc5 
l=Sffi1A<|i|#T.-5wi:l=<fcyS«lJi<«)Bf**i*. 

fflSffi i ssi=iii3i-r ^ lii iKtfiJsi- 
iibiU m&tz^ii<Wiliaiitii::kiz^yffSL&tini 

n't fc^o 

[0032] ( 2 ) »S«ilS;6<^j»«!lli^]^(0ii# 
1 X 1 o« (W/cni2) ^^^±-pA^-^/<;uXl|lSAM /isJaTO) 

.feo-cjaBfWi=inSft**i«. c<oiD8fti=.fcy36«fflrtW 

xl o« («/oi*8) 1?a5«, /<^;^«(*«(x.tf1n8~2 
0 0ns*t»*LL^, 

[0033] i/'javtJi/NOrtSS-eJSIB 

i&mi&iiii<Bmi*i^z.timmzjLmi^Ltz, mm. 

(A) Sfi: 5/y3>';7i/\ (W*350*<in, »t-S4'f 

(B) U-^f 
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ifejg : ^3H*U— tflljSNd:YAGU— !f 
: 1 0 6 Arm 

tf3feX^-y KBfSa : 3. 14xl0-«cni2 
1 OOkHz 

/<;UX<e : 3 0ns 

tU* : 2 0>/J//<;UX 
U— tfafep'l.a : TEMoo 

(C) SjtfflU^X 10 
: 5 0<& 

N.A. : 0. 5 5 

(D) S«;b<«S$iK«ttS«0!>»llia« : 1 0 Om/ 

01 2li±gE*fr-efflU— »fJ!OXI=J:y«IIS**if=i''J 
=3 V-;? i/\©-fi?lcfclf *BfS«)¥H$S Lfc@-efc 

3<omt^-^^a)*.$tifi oomm&vib 20 

■5. 

[0034] Si»«iS«|i$t 1 3 A<^3t^9RJftlz J: y 
SiKfcwtSKWr-S. HI 31*. U— (f3fe©aSi:>> 

'Ja>St5(DS[i^t)ti<5 0/im. lOOf/ni, 2 0 0|/m. 
500//Di« 1 0 0 0/ini(p$<«lcol>T±eg9ft$^U 
fc. 

[0 0 3 5] mx.li^ Nd:YAGU— »fa)X5-eft« 1 0 6 30 
4nnilci3t\r. e/'JnvSffiOB^i^A^SOO/i/iiiUlTa) 

•> y 3 >s«a)rt»-ci± u— tf 8 0 <Ma.±m 
i8■r■5::i:A<^^•36^«, ai ats^ri^yavoi/M i 

<DJ?*li3 SO/zm-efeSffl-e. l^3fe?-5SiRl=J:«>jtHt 

1 3 ii-> y 3 v-j i/\<D>l>iC>#ifi. 0$ y $s 

I*, B[*200i/iii©i/y3>':7i/\$#%i--r*i:. 
9 o%]a±)S:(OT?. I/—- (fjfeA<vy 3>';7i/M 1 (DM 

ZOZklt. '>y 3>'t7xy\1 1 ©rtffl-eu— ifJtA^iR 40 

JDi**i-c. SiBffla^iiai 3A<->y3:/':7i/M irort 

■^htztO>V\tiX<. SIHffi9fi«1 Sit 

^3t^«i|5tlcJ:y©fiE$*ifc;ii:*«l*-r4. ^it^-K 

:^^£a3ISSm6 6a (2 0 0 0^4^) 05^7 2M~ 

[0 0 3 6] )EEfc\ i/Ua^z-^i/Mi, iilttAkJlfiiS^ 



y. emfi()i=«DBT$H'5. i/y3vt>x/\<oss&sa 

l-iiiat-5-<0«tLl*i«SI-fiES-r'5a^=t.*-5L, S 
ffilc:»3A<^liD*4xSctl=j;yfigS-ri«^tfc4, /j 

[0037] ( 3 ) ^mmmmmmmimHoiWi^ 

■a-r. »afe^l=il3tt-5«liiaSA<1 x i o« (W/onZ) &L 
±-eA\0/<;i,7.|gA<1 nsElT©^»T?!!B«-r'5o /<JUX 

lil X 1 o'2 (W/eii2) -eft*, /<;UX*SI4fflxli1ns 

i|KlcJ:«S9r$ie^bfii^(0){$fiei*. m4 2|llU 

-ifS»j!lDXW3S«»X« (1 9 9 7*. 1 1 fl) (D« 1 
0 5M~mi 1 1M05 r7iAK?J>U-1f-!fgltl=J:-5 

[0 0 3 8] ^\z. *lllfi»!8<Datt:«!l*KWt'5. * 
Slli»Sli=««u-iflnigfii:ioL^rKwr«, Hi 
4tt3fflu— tfflixSBi ooa>®B8<*fieiat?fe«„ u 
— tfjnxgai oo(*. u— »f7feL^«±-r-5u— tfat 

SlOli, Ix— tf*L<DlB*H?>/<;ux*itf*HSS-r* 
fc«!)lcu— (f3fc3S 1 0 1 $ftH9-r-5U— tfJtSilfflifiP 1 

0 2 i: . U— tfafeLfOSItaStS W L±^-0 U-+f jfeLCO jt 
«a(DlRl#^9 0° ^x.5J:3l~ES**ifc^''-f^o-<-y 
^?55-1 03t. ^f-f^?o-f !y^57-1 03T»R« 
**lfcU— !f3feL$«3t-r«mjfefflU>Xl OSt, « 
jfeffl U>X 1 O 5 -e«3t*4ifc U— IfitLA^gSI* 

S«[ 1 A<eB$4i-&lK5^ 1 0 7 i:. ttS^ 1 0 7 $X 

tt:&isii=^ii*i*-i.fctoo5Xttxx-i?i 0 9i:. «a 
^10 7 $xtt^isii=asE-r«ytt^isiic^«i*i**fc«> 
©YitxT— i>i 1 1 fc. «Hdi 07*x»ii»tm*^ 
isii=iSS-r*ztt:siRi(c»iis-fr4fcft©zia;^T-i? i 

1 Sis ^*iP)=o(o;^-T— iJi 0 9. 1 1 1. 1 1 301) 

[00 3 9] s«iii'>y3>';;i/\-c&y, 
Sffiili, -{-©Kfiia ii=a<'-ri/>^/^7H'Ji'A4 
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[0 0 4 0] z*ai:^isiiisffii®«®2 1 

IrUS:©t?, SSllcAI*-r-SU— ff3tL<0«jSS!lga):^ 
lSli:<E«. J:oT. ZttXT-i^l 1 3 ^Zili3?fi|lz»B 
$tS-4Ctl=J:y. S«1®l#9»(-U— tf*LO!)«jfejSP 10 
$^*5-t*-5CtA<-^^4, *fc. C0!)^3fe^PfflX(Y)$ft 
^iSiro^Mtt. &Wi 1 $X{Y)«Xx-i? 10 9 (11 

1) i=j:yx(Y)tt:&i{ai=»»*-ii-*wti=j:yfia. 
[004 1] u— tfjtjgi 0 1 tun*. /<;i/7,u— »f 
JtSIB^-r-S, 5ffifiA<1 0 6 4nni«)Nd:YA6U— tf^fflt^ 

f=. ^'■-('i'><^7^ju/»4iz«L-caatt$wr**^e. 

M\,JUA,\%^ NdiYAGU— tfO>3tgA<1 0 6 4nni(Di:t, 
7 0%^iBx.«3jl^*t*«;ItA<»*^5. 20 
1 0 1(zfflLN?,CtA<-et«U— !fi:UT, CODffi. N 
d:YV04U^-y-^Nd:YLFU— VA^fc*. U— tfitSI*. 

[0 0 4 2] Ix—tfiDIftll 0 01**61=, tt1t#1 

0 7icKg$itfcs« 1 $Bi«3fesi=j: ysswr-sfctf) 
icRr«jti8««±-r4fiSffl3fesi Mt.9^oxi>( 

r!/^^57-1 0 3at/»afefflU>Xl 0 5i:igi:jttt± 30 

ffl^-So e-A^^y^/^n 1 siSjtffluvXi 0 5 

t ©rate ^f-f^^DY^^' 5^-1 0 3A<ieS$4x-Ct^ 

«. e-A^:fy«v4i 1 1 914, ora3te«i<D»*»*JSL 
-f^a-r-y^£5-i o3at/*3tfflu>xi os$2 

iSL, S«ia)«lBr^S7-l'>5lf$#t?«ffi3$jaM 40 
-r«. Sfi1$-f<0Sii3lC)|»«$*lf:«tta>lBl 

»^-r^la)EgSP2Sia>NHi (-r«t>^Sli2 1±) , & 
i;, ■^;rtl=ISt;S« 1 09SS2 1 ±l=KSdti«. 
[0043] u-iflpisai 0 oii^blz, t'-A:^ 
:^y«y4i 1 1 9, 9-{'yu^v'y^^-^ 03&i;ajt 
ffluvxi 0 5ii^i:it«±icEa$itfcg««^i 2 

1 2 3 fifijR?- 1 2 1 ^ L 

T liW X. If CCD (charge-coup I ed dev i ce) * p« 7 A^fc 5 o 

«iBri^S5'r>5S?*#fcSffi2 1 $EaMLfcpr«3ts so 



©SStJtl*, SifefflUVXl 0 5, ■SC-r^yp-f -y^^S^ 
-1 0 3, e-Ax:/y-;;^ 1 1 g^SiSU, 

XI 2 3-ee«*iiT««iR?-i 2 1 -efflffltSti, ftift 

[0 0 4 4] U— tfUDXggl 0 0li$e>l=, gftSR^ 

1 2 l3i^6ai*$4ifcai»-f-^)6<A**4i4a«-r- 

^1 fflssp 1 2 5 1 , u— tf inx^a 1 0 0 ±{*$«nai-r 

*^tt:S9ffllfiP1 2 7 t, =E-5« 1 2 9i:, ^^Sit-So IS 

<8k=r-^'^mu 1 2 5 14, a«-T-^j $sic L-ca^ffl 

3tSl 1 7-e«4Lfcpr«5fe©*|jS3!i<SiS2 1±t^t) 
•fi-«fc«)ro«^T— S« ^;1S»-r-5. ^<om^x-^ifS 
i=LTXT-i?S9®SPi 1 sAtztt;^-?— :;i 1 3$^ 
mmtit c ^ 1= J: y , ^r^afcaji^^/i^a 211=^^ 

<»:3l=-r-l.. J:oT. ffiiSx— fflSSP 1 2 514:1— h 

-4t«ia»1 2 514, JB«X-^*»ICLT8B2 1 (D 

lS*Il«l?<011«!x— S»$;il»-r-5. croil«!x-^»l4 

1 2 9i:aiP.*i«o ::*i,icj:y, ^-^^ i 

2 9 lcffi:^H^If A<a5i*4i*„ 

[0045] ±ttiMffll» 1 2 7 fzl4, Xx-i?«!U98S 1 
1 53ft^C>©-T-*, ftift-T-^ffliaWl 2 5*^e.fl!)iS« 

jfeSfiUBiasi 0 2, a^ffljfeasi 1 7at;x7^-v«!uai 
api 1 5^(Wffli-r^.^i:i=j:y, u— tfipxgai oo 

ifettt^WWr-S. ior, *{*:«i|«»1 2 7l43>tra. 
[0 0 4 6] JJilC, *|gffiJBJ§ic«4U-ifJDi^rj£* 

Kw-r-s. HI 614, tfinxsa^Kwr-sfc 

toro :? □ — ^ -v — f- * -So 

[0047] *-r, Sffi1»l/^-C-»^''7-f;i'A405 
A4 1=« L-CSM*:figXI4?5il5ia)'>'S:L''KSffl U— tf 

3fcL$i6±'r-5u— tfjfeaai o i ^ajt-r-s (si o 
1) . »siat;y-f5/>^f7^;uA4«))j** 
J5$©iisests«iat;^'''fv>^f7^ 

4<DJSSr^ t $ Siz LT, -SIS 1 (himj^Oiim 

asas-r* (Si 0 3) . ^*ii4, u— tf3feL<Disafe^ 
p^Ms 1 a)i^»(={fta$«<&f: wSi 1 (osii 2 

1 (=teyfrtltb*tfc^r-i'i/>/f7-c;tA4<D«S6 (U 

— !f3tL©ganffli<os) taa-rs u—tfjtLoaafe^s 

S^£:Lf=S«109ZM^lR|099nia-eft-S. CiO^Sii 
fi$±{i:«Uaiap 1 2 7 icA^f'S. 

[0048] SfilCD8S2 1 IC^f-f i/>'^7-<;UA4 

$tey<*it, sffil sa®2 1 A<u— tfitLrosastfiit 

J: 3 icu-+f Jnx^a i o 0©tsa^ 1 o 7 tKB 

f-s, ^-LT. ssffljfejsi 1 7 3!)^bB^a3fc^«sfe*■^^■ 

rSfi1$85M1--5 (SI 0 5) . {SW*4xfc«K1^S 
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^'f > 5 i&^trSffi 1 (DUm 2 1 SSiSiil?- 1 2 1 1 J: 

»1 2 5l±gSffl jfeSl 1 7 (D-SS^^om^t<if'< 

irh (SI 0 7) . 

[0 0 4 9] zrom^T^-^ttXT^-vSUffllSl 1 sir 
7.n—'yWmUy 1 51*. CCD^jSx— Si$ 
Sl=LTZttXT~i?1 1 3$Zii*ei<D»»*1i-« (S 

1 0 9) 0 C4llCj:iJ, g^ffljtail 1 VOJoI^jteOm 10 

»itx-^fflafipi 2 5l±»(Sx-^'lrS-:^^^T. 

^£7-f> 5 1 (OSS 2 1 <Olfi*®«T=-^« 

il-Lr*-^ 1 2 9irs&<i. c:iiizj:y^^^ 1 29 

10 0 5 0] ±<*$I1PSS1 2 7lrl±=?«)X7"-y:?Sl 0 
-:?«fflian 1 5l*C0!)»ttfix-4r|=S-5|,xr. U— tf 20 

e;i 1 3(r^ysffii^zii^i3]irgii*-ti-* (Si i 
1) . 

[ 0 0 5 1 ] U— If jfejg 1 O 1 A^ & U— tf jfeL^ 
^-f >5l=giSfr'5, HI 7ttU-1fllDX(tiro»|Bfll3l 

ttS^-T'Sfcto, y-f v>y:7-f;uA4t?ttist^i:?ft 
**l-fy-f*»^'7-('iUA4$^LT«iKl©»ffi2 1 30 

5Lrl^•&(D'T;. ^ttjas«|J^i 3 i*ss 1 (OASpico? 

w(0^$. gl»8P2i*S«1(0£S3l- 

igflt**i.Ttx-5fc46, [h1KSB2$U— !f3tLA^t.«a■r 
SCt)6<5Ifi|i:Jti:4, *fc. ■sf'r'»^f7^';uA4<o^ 

7'l'>Slc?e3J:3l= (■rJ&*5*^eWA*fill=Jed.fc9 
1=) XttX^-i?1 0 9^f>YttXx-i?1 1 1 ^^BS-ti- 
T. iSnfflSfUd 1 3 SWK^St-I' > 5 IzjQ? J: 5 Ic 
Sfi1(0l^9{|=]&A-r'& (S1 1 3) . 40 
[0 0 5 2] ^LT. Sfti ^WBr^g^-fVSlcjG-o 
rftlf«^i:lcj:y. Sffi1$«Bf-r* (SI 15) , 

c*iirj:y. Sfii^. ia»«P2^<ix.fc->yn>5^.y 

^f:7H')i.A4i=tey#ite,HTL%*fci(). =f-v:fm.x}^ 
BS Jt L T S S L fc tf «y ^7 7 :^ $ ft a c: t )!>< Pi fii t JS 

[0 0 5 3] *|g!fiJBffi®aS$KI3-r-5. Ctilcj:^! 



5lzggS*L-CU§, -tLT. XttXf— yi 0 9-!f>Y|iSx 
1 1 $»Bl*-e-5^i:l=<}:y. «*^P*«lBf 
^£7'r>5i-j9-o-c:^9S*-ti-rt>€.. c:^iicj;y. a 
(^Vxlf^^'^/^flit. S»«ia«ii^. S8f^3t 
<b«i«) ^WBr^S^-f vsicjeaJ^aicSfilWrtfip 
l=]^j£LTl^-&. Slia>«IBf-r-&SMI=fir&;fi'(Oje£At 
fc-St. S«*it«M/h*«*-e«l^r«)Bf-r-i>::<tA< 

5i=jQoTS«i*a«::i:l=J:y. JtSSW/hS'S^T? 

a® 3 lr«)Bf^S7 -r > 5 bn4ifc^!£>S*ll*i$f6 

[0 0 5 4] $f=, 4:|ll6«$ail=<l:4ilf. Sffillcf^jfe 

S^*3l*r. /<;UXU—tf3tL$«Br^S 7 -051=81 
«LTl^«. J:oT. /<;UXU— tfatLli»fi1*aifl 

L. Ste 1 (OS® 3 ai;«ffi 2 1 -eii/^^ux u— tfati 

3!)<l5t^i•qRlRSi^^tL^(D^?. SM^SHtJ^JSA^IiH-CS 

[0 0 5 5] IU±K«Lt=.^5l=4:SS]6«l=J:4il£. S 

« 1 ©Sa 3 icfHW^S^-l' > 5 An P.^Hfc^iHI'SrH 

J:or. »« 1 A<«jlli*5H*';7x/\(0«^. i|i 
&«iytli-rctA<-e#-5. a®tS8l/<5'->A»»«* 

*irL>5Sffi^f>, Eaift^'5x/\-vas«(o«^vaaA< 
jKfie$*ifc^5xsffi(o J: 5 Jssairs^-x/UxA^j^ 

illBSlcJ:Hli. Sli$«QB9i-r«C^I=.):yf^a»H« 

Hp's. mTLMrmW'i'v^f. est^/Wx^-^:^. js;fi 

S?(0S5^vSa) (D*S*y*l^±*-B-"5Ci:A<-e$-5. 
[0 0 5 6] 4:|l]£)&Sgl=<):tl«, £ffi109«)Br 
^^5^'>5ja•3fcM3rliiSiKL35:t^^D■C. tilK^S^ 
-l'>5(Di|iS (;i(DiBl±. «9jllfiJi3|{*'>i/N(Oa^. i|i 

t5. willCfey. -«C(3!)S«lA*&'f^«**l«Ma<D 

aA<igx. 8iia(n4gtt^isi±$ii-?,c:tA<-e#s. 
[0 0 5 7] *fc. *SII6»SllrJ:*ili, S«1(D«BR 
IBXICU— tfife$fflL^«(D■e. y-<-V=E>K*?»4i*ffl 

L>fc^-rv>':f^ytaji*JDXA<pre6t/j:-5. 

li, 01 8l=S^-rj:ai:«BS^S^-1'>5A<«[J|J5:Jl$tt 
«. 

[005 8] 

[S6M(Da!im] **eBir«4u-ifiox»aic,fc*i,tf, 
sfi(Daffii=5S«^f>«BfT>S5'(' >4^p,>^♦lfcl^*lA<* 

S«$«lBr-r-I.Ci:(=J:y<^Si*ii4fia («illf. -Ni 
SH*?^ ESx/Wx^->:/. jSaifosS^gS) 
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mmoiBimttistm 

[01] lfiDi^^ai=J:oTU- 

[S2] 0ii=^-rfiffia)ii-iiiii=j&o/=iTe@-efe 

■5. 

[03] *^tfi}K9SI=«-5U— tflDI»ai=J:-5U— tf 

[04] B3l=^-rj|£a>IV-IVfilw'C»of=Bra07% 
io 10 
[05] 03lc^-rSK<OV-VI»lcj&7/tBra0-eft 

4. 

[06] :$:$iS»!SI=^'&U-1f]nx^^lzJ:or«0Br 

[0 7 ] *iiifijga8i=ffi-£ u— tfftix^isir fcit-sas 

[0 8 ] *SteJ^aii=«* tf lnx:&^<DS i xsi= 
feMt'i>Sfi(ontS0'e&'S>. 

[09] *ste»ffii=«-5i/— ifini:&^o!)K2xai^ 20 

feMt-i>Sffi<O»ra0-C?fe'&o 

[010] *ii»sii=ffi«u— tfJiPx:&^©S3xg 
i=feMt-&%«o}ffia0-ei&-s. 
[011] *sitt»!8i=««u— tfax»a(Da4xg 



i:feNt.s>fi£(onTS0-eft'S. 
[012] :H9:nmm\z^ii^—*fm^i5^iziifj^m 
* *ifci/ 'J =1 x/\05-»i=fc it«Bfffi<D¥a*a L 
fc0-efc.5, 

[01 3] *silifi}gsiic«su— tflnx^^izfci+su 

[014] :^mmmmizmi \y—viaji^momm^ 

0- eft«. 

[01 5] *llJ£JKS§ic«6sy-i'i/>if7-r;uA<)!)»3t 
[01 6] *5iteJKSS(='R'5u— y=jBx:^a^itti8-ri. 

[01 7] *SIJ6jeffi|z«5U— 9'jSDX:^ai::J:orV 

-if Aixitxo^ftjiaafijge^^ t^iifia)»ra0 7 26 d o 
[01 81 *i9tmi&mz%Hy—*fmx^mzj:misi 
Rifii'S/ <^ - > $KM-r ■5fcto«)«tt<i!)¥a0re*« . 

[??^0lttlS] 

1- Sfi, 2-|a»fiB. 3-S®. 4-^f-fW^fP^' 

S-WKT^S^-CV, 1 3-»iittj031««. 2 1 
1 0 O -U— tfiDXga. 10 1 - Lz-ifit 
1 0 5-m3fcfflU>X. 1 0 9-XttX-r-i?. 1 
1 1 -YUlXx-S?, 1 1 3-Z*SXT-i?, L-U-if 
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